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Introduction

➢ Pulsars serve as natural laboratories for testing fundamental 

physics and constraining the equation of state.

➢ Pulsars as probes of the interstellar medium

NASA



I. This dramatic fluctuation event was first identified on Nov. 21, 2022. 

II. A similar dramatic fluctuation in radio signals was observed on the archived data of Nov. 22, 2019. 

III. However, there was no detection in the follow-up observations.

Dynamic spectrum and light curve

a: Nov. 22, 2019

b: Nov. 21, 2022

c: Aug. 3, 2025



I. Radio emission states in the single pulse have been completely changed in two epochs. 

II. The time of arrival of the pulse over 2 minutes exhibits a significant delay at 1.025-1.125 GHz on November 22, 2019. 

Radio emission state and ToA



Interstellar scintillation
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Scintillation effects

The measured curvature of the brightest Arc has

dramatic fluctuation across a period of 6 yr, which 

may be due to the annual variation in the pulsar’s elongation



Physical mechanism
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Conclusions

➢ At two epochs, the extreme radio fluctuation events exhibit distinct features across time and frequency.

➢ Measurement of the ToAs and the results of the interstellar scintillation for this pulsar suggest that the 

scintillation effects are unlikely to be responsible for the dramatic fluctuation.

➢ The proposed physical mechanism that relates to the pulsar’s outflow can account for the dramatic radio

events

➢ The observation of the ERFEs and their underlying applications in the pulsars’ radio emission could 

shed light on pulsar astronomy.
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